Objective: to compare the biomarkers and the allostatic load levels in a sample of older persons with and without canine companionship. Method: descriptive and comparative study.
Introduction
Human aging, as part of the life cycle, is a complex and multifactorial phenomenon that involves the interrelationship between molecular, evolutionary, socioeconomic, psychological, cultural and social aspects (1) . Although aging affects the functional status and health, there is an effort at international level to improve the quality of life in order to ensure a healthy aging (2) .
According to the World Health Organization, healthy aging is an integral, comprehensive and dynamic process that attempts to maintain the functional capacity as long as possible so that an older person is able to be and do what he considers valuable at this stage of his life. In this sense, functional capacity is not limited only to the physical aspect, it includes the social determinants of health and well-being, life satisfaction, subjective wellbeing, personal fulfillment, application of appropriate policies and human rights (2) .
It is evident that the social environment plays an important role in healthy aging. The economic context, social networks, unfavorable circumstances in the neighborhood, and even discrimination, interact immediately with the older person and can generate stress, affecting the physical, mental, spiritual and social aspects of older adults, which can trigger chronic diseases (3) . The main stressful circumstances in older adults are the loss of friends and family, economic problems, decreased physical and mental functional capacity, retirement, health problems, feelings of loneliness and isolation, among others (4) (5) .
When an older person consciously detects a situation as stressful, a biochemical reaction is triggered to achieve allostasis or adaptation to the threat, however, an evolutionary concept of the term stress (6) (7) .
On the other hand, the human being as an entity of a social nature, has always sought to relate with other humans or even to different living species, such as animals. One of the preferred species of humans is the canine species, as the fossil remains have shown that dog has accompanied man since ancient times (8) .
Animal companionship involves a mutual and meaningful connection with complex physiological and psychological interactions between the person and the animal. Unlike the animal assisted therapy, in which there is a purpose and a trained animal and with specific characteristics, animal companionship occurs at home, in a context of intimacy and proximity to the caretaker, which includes a special treatment involving affection, care and attention (8) (9) (10) (11) (12) .
Animal companionship and its impact on health have been the subject of scientific studies for several decades; however, there are inconsistencies on this subject. On the one hand, some results indicate that animal companionship has a positive effect on health in several age groups, including older persons, and contrarily, other studies attribute the positive effects on health to other causes that are not associated with animal companionship (12) (13) (14) .
Among the positive results of the canine companionship on health in older adults are the improvement in health perception and quality of life (12, (15) (16) , motivation for the older adult to walk and increase his walking time (17) (18) (19) and take a better care of himself when he has a chronic-degenerative disease (20) , there is a decrease in medical visits (18, 21) , decrease in the feeling of loneliness (19, 22) .
, in addition to facilitate social interaction, improve empathy and the perception of emotions (21) , help to cope with the loss of a loved one (18) , decrease the perception of stress (11) and the systolic blood pressure (11, 21) , there are lower levels of depression and anxiety (19) and, at a biochemical level, people with a canine companionship have lower levels of cortisol (19, 21, 23) , triglycerides and cholesterol (21) .
Among the negative effects, it is mentioned the possible risks, such as zoonotic diseases proper of canine species (14) , difficulty to change residence or attend a stay for older adults, as pets are not allowed in these places and because they do not want to abandon them (18) . Other studies show that stress levels in people with canine companionship are higher as it involves expenses with veterinary and food, as well as care (21) .
Finally, people with canine companionship do not show significant differences in terms of level of happiness, life satisfaction and physical performance when is compared to those who do not have a canine mascot (16) .
In short, it is observed that there is still a discrepancy between the effects produced by a canine companionship. It is clear that the human-animal bond can produce psychosocial well-being; however, it is necessary to continue conducting research to know the impact on the physical health in older adults. Therefore, the aim of this study was to compare the biomarkers and the allostatic load level in a sample of older adults with and without canine companionship.
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Method
This study was carried out using a quantitative, and diastolic (DBP) from the cardiovascular system and, finally, body mass index (BMI), waist circumference measurement, hip circumference measurement and waist-hip ratio (WHR) from the anthropometric system (7) .
The measurements of the biomarkers used to determine the allostatic load index were made as follows: an Omron arm digital baumanometer was used for arterial pressure. Blood pressure readings were taken three times, with a 2 minutes time difference between each reading, on the left arm, after the patient remain seated for 10 minutes and the readings were recorded in the medical chart. An average of the measurements was calculated to obtain a final systolic and diastolic blood pressure chart.
Weight measurement was performed using a digital scale of the brand Seca, appropriately calibrated.
Similarly, height was measured in centimeters using a Seca stadiometer and the measurements were recorded in the medical chart. These data allowed the calculation of the Body Mass Index using Quetelet's formula, in which the weight of the older adult, in kilograms, was divided by the square value of its height in meters (kg/m 2 ).
A retractable fiberglass measuring tape was used for the waist and hip circumference measurements.
Both measurements were recorded, in centimeters (cm), in the medical chart. These data were the basis for obtaining the Waist-Hip Ratio, which is calculate by dividing waist circumference by hip circumference.
A venous blood sample was analyzed to determine the CRP, total cholesterol, HDL, glycosylated hemoglobin and fibrinogen levels. This sample was collected and placed into its corresponding tube by trained personnel, stored in a cooler with coolants and transported to the laboratory for analysis, according to the following methods: turbidimetry for glycosylated hemoglobin, CRP, total cholesterol and HDL; fibrinogen was determined with a coagulometric method; and serum cortisol by chemiluminescence.
To calculate the allostatic load index, zero (low risk)
was assigned to each biomarkers if they were within the normal cut-off points, and one (high risk) was assigned if they were above the reference values. Solely in the case of the biomarker HDL, zero (low risk) was assigned when its level was high, and one (high risk) when its concentration was low (24) , as shown in Table 1 . Finally, all biomarkers and anthropometric measurements were added with a possible range from 0 to 11. After performing the sum and because the population was composed of older adults, those with four or less altered biomarkers were classified as low risk and those with five or more altered biomarkers were classified as low risk
.
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Results
The older adults in the group with mascot had between 1 and 2 companion dogs (median of 1.5), with the small and medium dog breeds being the preferred ones in this sample, as 60% (32) living with the older adult, and the dog lived most of the time outside the house, 37 (70%); however, the older adults mentioned that these pets had a free access to get into the house when the breeds were small, so that they could interact and play with them.
The sociodemographic characteristics of the older adults assigned to the groups with and without canine companionship are shown in Table 2 . There was no significant difference between the characteristics listed, and there were groups with similar characteristics.
Amongst the 11 allostatic load biomarkers studied, showed a similar behavior in the study sample, without significant difference, as shown in Table 3 .
By comparing the allostatic load between the groups of older adults with and without canine companionship, a significant difference was observed between the groups studied as shown in Figure 1 . Morales-Jinez A, López-Rincón FJ, Ugarte-Esquivel A, Andrade-Valles I, Rodríguez-Mejía LE, Hernández-Torres JL. Finally, when comparing allostatic load levels and canine companionship, a higher frequency of older adults with low allostatic load was found among those who had companion dog, with a significant difference, as shown in Table 4 . 
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Discussion
In this study, it was observed that older adults tend to have small species as canine companion, since it is easier for an older person to transport his dog to the veterinarian or provide care for him at home, such as bathing, feeding and walking. In addition, small species poses a lower risk for falls in the older adult at home.
The canine companion comes to the older adult's life mostly as a gift, which is closely linked to the social and emotional aspect of those who value an older person. In other words, they decide to provide a canine companion to an older adult to avoid him to feel lonely, also to make him to dedicate part of his time to activities of care and recreation through having a mascot (4) .
Other studies report that 67% of mascots sleep and spend more time outside the house (15) , similarly to this study, in which 70% of mascots stay outside the house of the older adult. However, the difference is that the older adults mentioned that the pet has a free access to get into the house as part of the interaction and care
for the canines.
Cholesterol, as a secondary biomarker of the metabolic system, had a significant difference in older adults who have a canine companionship, compared to those who did not have. As reported in another Latin
American study (21) , this significant difference may be influenced by the time that older adults spend walking their pets (17) (18) (19) , as well as by the need of feeling good and being able to care for their pets (20) .
Similar to the results found in other researches, in this study, the cortisol levels in older adults who have a canine companionship are lower than in those who do not have a canine companionship (19, 21, 23) . , and cortisol, as a primary mediator, is a hormone that is released when a person is exposed to stressful situations.
Unlike other studies showing that older adults with canine companionship have a lower systolic blood pressure (11, 21) , the result of this study shows no significant difference in this biomarker, so there is no evidence to determine the effect on this variable. The scope of this study is limited as a descriptive and comparative design was used, and it is recommended for future studies the use of approaches for a more effective control of the external variables that may affect the results. In addition, an in-depth analysis of the variable "attachment to pet" is proposed, as this variable could modify the results, and it was not included in the present study.
Conclusion
The canine companionship has an association with cortisol and cholesterol levels in older adults, as the levels of these biomarkers are lower when compared to those found in older adults without canine companionship. These biomarkers play an important role in the control and maintenance of health, as well as in the development of allostatic load in older adults.
Sometimes, the mascot arrives unexpectedly at home or as a gift for a loved one, but this can have a positive impact on the physical health of the older adult, resulting in a new field of action in nursing that aims to encourage and create new strategies to promote health. Finally, the canine companionship could have a mediating effect on the psychosocial stress in older adults.
